Essential role of His163 of cytochrome P450 1A2 in catalytic functions associated with cytochrome b5.
The effect of cytochrome b5 on the activity of cytochrome P450 1A2 (P450 1A2) and three site-directed mutants designed to alter surface charges has been investigated. Cytochrome b5 increased the rate of oxidation of methanol and/or 7-ethoxycoumarin 2- to 10-fold in both wild type and mutant P450. Cytochrome b5 also increased the coupling of electron transfer to substrate hydroxylation as opposed to the uncoupling reaction which leads to peroxide production. The effect of cytochrome b5 on both wild type and the Lys99Glu and Lys401Glu mutants are similar. In contrast, turnover numbers in the His163Glu mutant did not change in the presence of cytochrome b5. The reduction potential of the His163Glu mutant decreased approximately -40 mV while the Lys99Glu and Lys401Glu mutants exhibited little change. The rate of photoreduction decreased from 1.1 x 10(-1) min-1 to 8.3 x 10(-3) min-1 in the His163Glu mutant while the rate of electron transfer from ferrous P450 to ferric cytochrome b5 increased from 0.02 min-1 to > 5 min-1. Overall, the present study suggests that His163 is important to keep an appropriate redox potential of P450 1A2 for optimum electron transfer to occur from cytochrome b5. Based on the P450 101 crystal structure, His163 is not expected to directly contact the heme. Therefore, the resulting change in redox properties in the His163Glu mutant is probably not the result of a direct electrostatic change in the heme environment.